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(54) AMINE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new amine 
compound suitable e.g. for hole implantation and 
transportation materials in organic electroluminescence 
elements. 

SOLUTION: This new compound is expressed by 
formula I, wherein AM to Ar4 are each a (substituted) 
aryl, and a pair of AM and Ar2 and a pair of Ar3 and Ar4 
may each combine with a bound nitrogen atom into a 
nitrogen- containing heterocyclic ring; R1 and R2 are 
each H, an alkyl or the like; Z1 and Z2 are each H, a 
halogen or the like and; X is a (substituted)arylene and is 
e.g. a compound of formula II. The new compound is 
obtained e.g. by the coupling reaction of a compound of 
formula III, wherein Y1 is a halogen such as Br or I 

produced from 2,7-dihalogenofluorene derivative and a compound of the formula HN-(AM) 
(Ar2) with a compound of the formula Y2-X-N-(Ar3)(Ar4) in the presence of a copper 
compound, a palladium compound and/or a nickel compound. 
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(2) 



-KiC (1) T«$tl575>ft^. 

[ftl] 

* _ Rl R2 



At, 




N Ar 2 (1) 



(3;*. Arj ~Ar 4 7 'J 

X£*U Ari tAr2 :fc<ktfAr3 iAr 10 

T<^Tfc<fcV:>£SU Rl 43«fctfR2 liTK^H'?. E 
**U Zi i3J;tKZ2 tt**K^, /\Dy>IT, » 
;U£**U Xtefi&*fcte*B&<£>7'J-^>S£* 

r. ) 

[W*K2] -dSiS (i) T«Sti5ft6«ii:*v> 20 
t, xa<-«5£ (2) T?a3n*ST***i#*ie* 

- (A! -Xn) a -A 2 - (2) 

£*lTo ) 

[3B9i©l*fillfrfB9i] 

[0 0 0 1] 30 
[*WO*f*SElR»»] £91&75>ft3- 

[0 0 0 2] 

*f»K^rfflT*-6Jlt30«fl**tlTV»* C«SJA«, App 40 
1. Phys. Lett.,_&i_, 913 (1987)) . m®MR3Zftm 
=f-<D!E1l&.X®mmt\sX. 4, 4' -t*X [N-7 
x-^-N- (3" -^^7i-JW 75 7) £:7x 
— ;i/^fflt^-5>3:i^Slg^tlTV^ CJpn. I. Appl. Ph 
vs. . 27 . L269 (1988) ] . mWmft%%M : f'<» 
JEft&*MmmW£\sX. 9, 9-z?7)V*)\< 

-2, 7-h*7, (N, N-v7x— /) 7)\>*U 

>mm# m^it. 9, 9-^*^-2, 

(N, N-y7iZJl/75 7) 7JU*W>] SrfflV^^ 
t^SSgS ftTH* (4#M¥ 5-2 5 4 7 3 #&$8) . so 



[0 0 0 3] 

fS^75>ft^$g«t4ittS^. 
[0 0 0 4] 

©HRSt'd) T*$n^75>'fk'&^> 
[0 0 0 5] 

[ft 2] 



At 




(1) 



<SW, Arj ~Ar 4 teB&*£te*B&<Z>7 U 
S£«U SSK, Ari tAr2 43±Z/Ar3 tAr 

TWb±V»*aEl/. Rl £<fctfR2 H***^ 

7U-;v*. &3^iB&£fcte*B&»77;Mr;ws 

■r. ) 

(D-USjS (l) T*sn*ft-&«iK*t»T, x#-«5£ 
(2) -e«3tt-5ST&3(Die«<7)75>ft;£^ km 

- (Aj -Xn) m -A 2 - (2) 
(55*. Aj *5itXA2 tefi&*fcte*8&«7xXl' 
B&*7cte*B&©:*-7^1/>S^ *SVWiB* 

) 

[0 0 0 6] 

n„ -iss (i) Tgsnsft^ftCBit 

[0 0 0 7] 
[ft 3] 
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(1) 



Ari ~Ar 4 tt«**fcfi*ll«©7 I J-^ 
S^U S&fc. Arj tAr2 &J:tfAr3 £Ar 

TlATfc£^£SU Rl *5itXR2 tt***^ K 

tu-;ps, &swiB&*fcte*Btfc©75;i'*;i'S 

;ws£«u xraB&*fcn*s#i©7'j-^>S£« 
r. ) 

[0 0 0 8] -BSC (1) fc*V»T, Ari~Ar 4 U 
g&£fcte*B&W7'J-7ia**-fo W. TU— JWI 

tn, mtf. 7i-jH. -ry^)v&, 7>mj;ps 

[0 0 0 9] A r i ~A r 4 te, #*L-< H, *8&> 

t>b<tt» Bi^stL-T, «*.«, Aoy>if, 

St»*lH**fctttt«B» 3-20 ©«IRB^^#«* 
TfeO, J:9#SL<W:. *B&. *>L<fcL ADy> 

&-5Wi#*BB6~l 0<D7 l )~)V&T 
Bfi**fctt*B«snTV»Tt>J:ir>tt«*lfc6~2 0 
cDkBB5£5£#BXT&?>. 3&fcff*b<tt» *B 
&, t>L/<tt» Any>Bf, R*ftl-407;i'^l' 

1 0(D7U-;UST*B&&3^li#fi&SnTV>T 1 k 
[0010] Ar 1 ~Ar4 <£>JMfc#l£ LTte, «*. 
-7>h'J;US, 9-7>h'J;PS, 2-7M^ 

a, 4-*/'j;w«, s-trusw 
a, 2-euv^s. 3-7'j;ws, 2-7U^s> 3 
2-f i x^;us> 2 -^uvu^a. 

2-^77U;wa. 2-^>7*WJMS. 2—* 

>y5 L 77u;us. 2-^> , /< s^'/u;Ht. 4-/ 

f;i'7x^;i'i, 3,-^^7x^1, 2-*3M1^7 

xz;ps, 4-i^7x-M. 3-xf;P7xzj|/ 

2-If^7xz;H, 4-n-7"DW7x^ 
a, 4— < 7 7ntfJU7xx;ia« 2-<v7ntf^7 
x-;H, 4-n-7*f^7x-^S. 4-^7 7^ 
7xZjH, 4 -sec -7?^7x-;U». 2 -sec - 
73Ml/7xXJl,a. 4-tert-7^7x-^S, 3- 
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(3). 

tert-7^7xx;i,a, 2 -tert-7^7xzi;i' 
a. 4-n-^>f;i'7xr:;H. 4 — fV^>3\>l/7 
2-**^>f;P7x-Jl'». 4-tert-^ 
>f^7x-M- 4-n-^y^7x^JH, 4- 
(2' -X^;l/7^;W) 7xXJI/S, 4-n-A7W 
7xrM, 4-n-*i7^;P7xX;P«, 4- (2' 
-X.^)V^->JV) 7x-;H. 4-tert-^i7^;W7 
i^JH, 4-n-fv;l'7x-M. 4-n-h*5 i v' 
;i'7x-;PS. 4 - n-fh7T->il'7x-JH, 4- 

io ~>d7 a^>^)iy x.-)V&, 4-->7P / \+yJl'7xx 
4- (4' -^^3/^n^*5'JW 7x^1/ 
a> 4- (4' -izxi-^^-y^U^^JV) 7xX 

;wa, 3 ->j'DA*v';i'7x-Ji'S, 2 - -> i7 p ^ 

y^7x^S, 4-X^JU- 1 -^-7^a, 6-n 
-7^-2-^-7^*, 2, 4--7*^;P7xx;P 
8, 2, 5-y^fJl'7x-J!'S, 3, 4-5?/^;W7 
x-;US, 3, 5--7^^7xX;US» 2, 6 -5?* 
W7x=JWS. 2, 4-yIf*7x^H, 2, 
3. 5-h'J/f;P7x-^S. 2, 3. 

20 ;i/7x-;i'S. 3, 4, 5- h | j^^;i'7xzi;pa, 

2. 6-yIf^7xX;H. 2, 5-^7^^ 
7xz;n, 2, 6--7^7 7^;W7xx;i/», 2, 4 
-■7-tert-75 i ;i'7xx;i/S, 2. 5--7-tert-7 
f^7x^S, 4, 6--7-tert-7^-2-^^ 
^7xz;H, 5-tert-7^-2-^5 L ;P7xx;w 
4-tert-73MU-2, 6-/7W7xrM, 

9-^^;p-2-7;^i/x;wa, 9-x^;p-2-7 

)V^U-)im. 9 -n-'N^vJl'- 2 -7M1/-JI' 

9, 9--7^^;w-2-7;p^-W'x;ps, 9, 9- 

30 yIf^-2-7Ml/-;i'S. 9, 9-v J -n-7D 

tf;v- 2 -7;w^-l/x;PS, 

[0 0 111 4-^^y7x-;i'S. 3-*b*i/y 
xzM, 2-* h*->7i^i. 4-Xh*->7x 
3 - Ih + ->7x^H, 2-Xh^->7xX 
4-n-7nWy7x-;H« 3-n-7n# 

*y7x-;H, 4— f yyo#*->7i=;H. 2- 
-fyyn^y7xz;H, 4 - n -7 h + v^xxJU 
4--f77h+->7x 2 -sec -^h+y 
7iXJH, 4-n-^>fM+y7x-M, 4- 

40 ^V^>fM*y7x^S, 2-'<V'^fW'* 
->7xZJ«, 4-^>fM*y7x-JH, 2 
-^*^>f;W+y7x-Jl'S. 4-n-^->;P* 
^•/7xrjH, 2- (2' -X^73MP) t*->7 
i-;H, 4-n-*?fM*y7x^H. 4-n 
-f->W*y7x-;«. 4 - n-FfyM+y? 
xxua, 4-n-rh7fyW*y7xz;i/i, 4 
- y^n^yM^y?!-^. 2 -y^UA+y 
JW+y7xz;H, 2-/h + ->-l-^7^;PS, 
4-/ h^->- 1 -:?-73\Ha« 4-n-7h+y- 1 

so -^-7^S. 5-ih=fy-i-t7f;H, 6-* 
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5 

m.' 6-n-7>*7-2 — f??)^ 
zs)V**->-2-1ry?)\,& % 7 -*h*zs-2-1-7 

;p-4-/h*y7xz;H, 2 5 

3- IfJk-5-/h^y7i-;H> 2-*h*v— 

4- ^*7x^*8. 3-* h^->-4-^^JW7x 

2, 4-^h+y7i^ 2, 5-5>* 
h+y7x-^. 2, 6-y^h+->7x^;H, 
3, 4-y^h*->7xr;H, 3, 5-y/h+v7 
i-;US, 3, B-i>ih+ f /7x=Jl* 3, 5-7 
-n-7h*y7xzM. 2-^h+v-4-ih + 
y7i^S. 2-^h*y-6-Ih=f->7i-Jl' 

3, 4, 5-h'J^^->7x^H. 4-7xZ 
* 7 x 3-7x^7x-M- 2-7I-JI- 

7i^JH, 4- (4* -/^7i-W 71-* 
X, 4- (3' -^f;V7x-;W 4- 
(4' -n*->7i^JH 7x-JH, 4- (4' - 
n-7h*y7ir;W 7x-;«> 2- (2' -*b 
^y7x-;W 7i-iH. 4- (4' -?UD7i- 
*) 7i=J«. 3-^^-4-7x^7x^Jl' 

3-* h+y-4-7x-*7x-JH, 9-7i 
2 - y)l^rU~)V&. 

[0 0 12] 4-7Mn7x-;H. 3-7WP7 

2-7iktn7x-M. 4-?an7i- 
3 -irDP7x-;i/S> 2-7nu7x-;H. 
4-7d€7xz;H, 2-7at7xr.M, 4-7 

PP-l-^-^^JUS. 4-?DO-2-t7fM, 
6-> r P ; E-2-^7^S> 2, 3-y7MD7x 
-Jl/g, 2, 4-77JWn7xXjH, 2, 5-77 
MP7xrjH, 2, 6-77Mn7xrjH, 
3, 4-77MU7xrjl/S, 3, 5-77MD7 
2, 3-yi7nD7xr;H, 2, 4-77 
DP7x^«> 2, 5-7?on7x-*I. 3, 4 
-y^nn7x^S, 3, 5-y?aD7x-;H, 
2, 5-77Dt7x-JH. 2, 4, 6-bU7DO 
7xz;H, 2, 4-y?PO-l-t7?iH« l. 

6-77PP-2-7-7^*S, 2-7;M-P-4-* 

?;V7x^;H> 2-7Mn-5-/fJV7x-;i' 

3-7MD-2-^fJP7x-;H. 3-7*:* 
D _4_^fjl,7 1 -;l,S, 2-^^*-4-7**P 
7xr;i/S. 2-/f*-5-7JWo7x-*i. 3 
-^ff-4-7*tn7x-Jl'S, 2-i7PP-4- 
^f*7x-JH, 2 -7PO- 5 -/?;P7x-il' 
S, 2-700-6-^^7x^1. 2-^^*- 
3-^OD7x^S, 2-^-4-70071- 
3-^^-4-7007x^1, 2-7PP 
-4, 6-7*^*7x^1**, 2-*h*7-4-7 
^07x^1, 2-7MD-4-/h*y7x= 



6 

2-7JWD-4-Ih*-/7xrjH. 2-7 
;WD-6-/h*->7x-JH, 3-7**P-4- 
Ih*y7x-m 3-70D-4-^h + y7x- 
*S, 2-^^y-5-7DD7x-;H. 3-*h 
+ y-6-7a07x-JH. 5-7DO-2, 4-7 

* h*77x^*s&££^tf3^<!:7!>n 5 £5#, n*i 
& K £ ti 5 © x*\tu v 

[ooi3] -sss (i) -cmztizfc-smz&^T, 

$et', Arj iAr2 fe«fct£Ar3 £Ar4 

#£L<li, — NA r i Ar2 £<i:rjC-N A r 3 A 

r4 n, m^ft\t^m^(D-N-t>)v/v/^-iJvm, 

M&£fcte*S&©-N-7x/*-y-7:^*», &3 
^ * tz \**W& <D - N - 7 x / ^ 7 7 - -f Mt % 

BglSt LT. M*-^ Aoy>If, ek^S 1~10 
<D7 )V^r)V^ KiSl~10©7*o+yl, 
«K*SC6~1 OOTU-JVST^MftSfcte^-W&S 
nT^T&i^-N-ftJWNVU'f *fi« -N-7x/ 
20 )V&* *5^tt-N-7x7f7y-<;i'» 

M*S5cl~4 07*^*S> Ki3Sl~4®7;i' 

p+->S> fe-5^ii^!S6~i ororu-M-e*! 
•& v » H£B& 2 *it v >t t) «k ^ - N - # * A v* U -f 
-N-7x/+^--fiH. &3Wi-N-7 

o-N-*wt , yj'fji'S. *in«-N-7xy+f 

S5WJ7tcS«©-N-7x/'f7y-'f 
30 [0 0 1 4] -NAr J Ar2 *5J;lX-NAr3 AT4 
H. m*.& -1*- 13 MVS*) 4 2-^5 L *-N 

;w\vu -f 3 - n -**avu -r * 

4-*^*-N-*j*aVU'I'*S. 3 - n - 7*^ 
*— N — 13)V/VS*) -f *2s, 3 - n - 'v* 7* - N - * 

* A* y"'J-f 3 - n - *7 N - 13 )V)VS U -f 

3-n-xv-*-N-**A*y»J<*S, 3, 6 
-^^S/W-N-fc^ty'lM' *S, 2 h*7-N 
-#*AVlK**< 3 -S h*7-N-*W/lK 
40 *g, 3 -ih+f-N-M^'/'J'f *Jfe 3 — TV 
N-#*A*V*lK*S> 3 -n-7>*7 
- N - 13 MVS U -f *S> 3 - n - * 7 J-JIX* 7 - N 
-#*AVU-f*a. 3 - n-^JI^^-N-Ta* 
Ay* 'J -f *S. 3 - 7 x—*- N -13MVS 'J -f *S. 
3 _ ( 4 - _^^7i-;w -N-#*/1v*'M * 

3- (4' -tert- 7*^*7 x^W -N-73*A 
y*tJ<;|/», 3 -7PP-N-7j;UA*y'U'f -n 
-7xy*^vZi-f*», -N-7xyf7yZ-f* 
S, 2-^f^-N-7x7f7y--f*S!it*^f 
so 5ItA^§5. 
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[0 0 15] -«5£ (1) T«Sn*flS^»C*V»T, 
R i 43ck^R2 BaKBBFF, it®, »«L*fctt»*©7 

SRK^ IpOUft 1 - 1 6 ©B«. »tt*fc»MI«OT^ 
*^S> «*»4-l 6©i**fctt*l«©7'J-Jl' 
**UttS*»5-16 0MSfctt*M'075 

~8®EBU #«*fctt»Ra>7;l'*Jl'». G*?H&6~ 

7~1 2©fiifcli*fi<077WST'fe»3» £ 
6t»*b<tt. Ri i5«ktfR2 H***1*-8©I 

*«i5£7?#i£X, *4WiR**7~l 0©K*SK7 

[0 0 16] ASH. Ri *«t^R2 ©B&SfcKt*B&© 
7'J-^*CDA#:^i:LTti, 00*. tf. Arj ~Ar 4 

(D&frmt vxmi fcB&£fcii*a&<z>7 u — 

.«*f5Jl£j&«T#*. Rl *itfR2 ©Big, 

-T^PS, -fV^y^at, sec -r^V*. tert-7* 
tert-^>f t ;i'*. yi'P'OfJl'S. n-'v* 

;m^;i<*, n-**^*, tert-jj-*^*. 2- 
X5 1 ;U / \*v';i/S. n-y^)VS. n -f-/JH. n- 

it *«ts**», cne>Kii83esn*t>o 3" 

[0 0 17] Ri *5<tZ>'R2 0«*S&M*«* 

©75Jl'*;i'X©JWM1£l'"Ctt» 

)V*?)V&. 7;P7U;i'S. 2-*^;i"<>sw*. 3 

^'OvWS, 4--fV7"Ptf;K>yJl/S. 4-tert 
-y^;i/^>v;WS< 4 - n-^i/)V^>i?)V^ 4 
-yzM>yJH, 3, 4-?*W<>i?)VX* 3 40 

h*->^>v ? ;l'*, 4-* h*i"<.>z/fr&* 4- 
Ih*y^>»I, 4-n-7N*->^>>Ml'X, 4 

- n - z/frtt i"<> s^S. 4-y -;w^-^->^ 
>v;PS, A-y)VHru^yj)V^ 3 -7;p^p^> 
>?;US, 2-fPn'OyJl'S. 4-?nn^>yM 
fc2©7?;i^;i/*fc£**tf*££#T#*a*, £n 

[0 0 18] Zi i5<tl>*Z2 fiMcB-R'P. APy>B 
^, B«L #f&3=fcteSI#©7;l'*;i^ B«U 
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i - 1 6 »tt*fciiiR«o7;i'*;i' 
K*»i-i 6 0»*v »K*rcliftt©7;^+ 

**V»MJi**4~2 0©B&S7cte*fi&©7 

■t^, K*R 1 - 8 OitH, »&*1£WmR<D7-)V*)V 

**V»HR*»6~1 2©B&£fcli*fi&©7U 

[0019] ^S, z i is irjcz 2 ©*«> »R* 
ttOTMMOl^tbTli Ri 43«fctf 

r 2 ©jM*«£bT#»;ffcBiL #tt*fcWJRtt©7;i' 
*)l<m&M^? : £>Z.tW?&Z>o &fz, Zi &J;tfZ 2 
©B»££li*fi&©7U-;PX©J!:#0J£LTfi, M 
Atf, Arj ~Ar 4 LTW £B&£JtW: 

*B^(7)7U-;P»^J*-r^)^i:^-C^^» Zi *3«J: 
rjrz 2 ©/\py>^« itgU *HK*fctt»R©7Jlo 

X, n-7>*i/X, -fV7*h4yi, sec -7>^-> 

fOf^t+yS- ->?P^yfM+yI> n-'s 
^>;i/**->X, 2-if^7*h*yI. 3, 3-v* 
^7*^yS. v-i/p^-^^-^v-S. 

fM+yi, 2 -X^^+v^+^S^ n-yx 
jW+yl, n-fyJl'**->I. n-Fr->;W+y 
n-Th7ryM*yi> n-^Vrz/frtt 

[0020] — «sc (i) -e^snsfc^tris^T. 

tt. (2) t«3n57U-l'>ST»5. 
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(N, N-y7iz;P75/) -9, 9 -3?^^- 9 
H-7-3-F7JU:*U>£&fflLfcfiL*m. 

^7XgfSSl 4 3*C 
[0 0 8 0] (31K0I17) fl*ft^*MF-6C 

HJSflll 0fc43t>T. 2- [N- (3' -/^7i^ 
J I/) -N-7iZf7i7] - 6 -yp^E^-7^k>Sr 
ttH-r-SfttoDfc, 2- CN- (3' -^^7x^ 
M -N-yjL-)lT5.;l -9, 9-J?/fJP-9H 
-7-3-F7;l/*U>S«!ffll/fc£Wt-tt. *1«10 

#5*(6fMHJEl 4 ot; 

[0081] mmmi8) m^it^^^F - 7 <d 

nt&M 1 fc*V»T, 4-yP ; EhU7xr:;P75>Sr^ 
ffl-r-SfttoOtC, 2- (N. N-y7x^75/) - 
9, 9-v^9 1 JW-9H-7-3-h*^;l/^l/>Srffiffl 

F - 7 ©fc£*| £§4j£ Lfco 
#5;*<EfMUEl 4 5^C 
[0 0 8 2] (USSfll 1 9 ) «*ft^WfF-80 

ftllfll&&t>T. 4-7o ; Eh'J7x^75>S;e 
ffl-r^^Otr. 2- CN, N-v (4* -^f;l'7x 
757] -9, 9-^^-9H-7-3-H 



(33) 

^7XSiMf!Sl 4 8*C 
[0 0 8 3] (HJS^J2 0) WiMfc£»##F-9© 
©Slit 

SUSmOfcfcwr, 2- CN— (3' -*^)V7x.- 
M -N-7x^757) -6-^'P ; E^-^^I^>2r 
ttfll"raftfc>0l~. 2- (N, N-y7x^75 7) 
-9, 9-^f;l'-9H-7-3-( ? 7;Wl'>^ 

f - 9 <Dfc&® zm&isfc. 
io ^^xespiasi 4 o*c 

[0 0 8 4] (HJS^J2 1) ««<b^ft#fF-ll 

©fc3-4&©S«g 

fiSiSTT. 2- CN- (4' -I^7x-JH 
-N-7i-^75/) -9, 9-y^f*-9H-7 
-3-F7Jl'tl/>10g©fH7kHn77> (50 
g) mmz. n-^UfJACn-A^+l-^iai 
(1. 1 7m 1 - 7 8 < CT?BTLfc. Hffi 

20 #Lfc„ 2- CN- (4' -IWiX 

JW -N-7X-JI/7S/) -9. 9-^?A-9H 
-1 -^-Y7)V*V>\ 0gfflfh7kKn75> 

(5 0 g) JSifci3«fctffcfX MJ 7x^7*7 7-f >A° 
7-77A5 0 OmgSlP^ 1 9P$M, SflSbfe. KJS 

fi^«**ac»aia, * (2oog) is.ktfb.n-x> 

(2 0 0 g) ^jP^fc^, W^B^tflStLfc. 
30 fc, MffiT (1 0"6torr ) T#S£«§S (4 0 0*C) 

L, ItfirofeStbT, M;Kft:6«j#*F-i left 

5. 5g#fCo 
# 5 1 4 2-C 

[0 0 8 5] inmm2 2) MaMfrfrfeMF-i 6 

©ffc^cDSifi 

HJSft 5 K*5V>T, 4- [N— (3' -/«7x- 
;U) -N-7x^7Sy) -:/P^E^>-t:>£{£ffl1~ 
SRfcDC. 2- [N— (1* -N-7x 
x;P7S/] -9, 9-7^f;H9H-7-3-H7 
40 ;P#U>*ftflJLfc£JlMi. 5 KHB«t©*j*lC« 

«*{t#*l#H*F- 1 6<D{b^SriJjfib^c 

*r5*<EfMa*i 5 o"C 

[0 0 8 6] (fUSSfll 2 3 ) «l*{t-&«J##F- 1 7 
©<fc£fcl©»jft 

HJS«6C*V4T. 4- CN- (4' -X h+y7xZ 
M -N-7xZ^7S7J -^P ; E^>if>S:^ffl-r 
Z>ttt>K)\Z, 2- (N. N - y7x-^7 5 J ) -9, 
9 - *?x&)V- 9 H - 7 - 3 - H 7)1* V > \s1t 

so F — 1 7 ©fc^ttftMfil/fc. 
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XyZm&mmi 4 8"C 
[0 0 8 7] mffi&\2 4) 

mMM6\Z^X, 4- [N— (4' -X h + ->7ir 
;W) -N-7x-f7S/) -^P^E^>-b*>Srffiffli- 
2- CN- (4' -/fjl/7x^) -N 
-7xXJW75y] -9, 9-v^^-9H-7-3 

- f^i^i^^/h bfc^n. sijs^j 6 \ztzm<DJs 

tz. 

#7 7,*&l£ia«l 4 4t: 
[0 0 8 8] (*SS^J2 5) {S|^it^G-3ffl 

ffl-TSftfcDK, 4- [4' - (N, N-^7x^7 

XyXfc&Mmi 2 7 "C 
[0 0 8 9] (JfcflltfiJI) f320 OnmOITOM 
(US) £*-r3#77.S«£, 7th 

X 1 0-6TorrK*$/£b/co . I TOjg9i«ffi±tC. 
^J^k-&^I#^A- 1 $s*3lSO. 2nm 

/sec T7 5 nmOJ¥£t;:M*U JEftaAt&MJlt b 

T^SX^A*, a£*i£g0. 2 nm/sec T5 O nm 

3&*fj§S0. 2nm/sec T2 0 0 nmW»$l:*I» 
(MSifcl 0:1) LTBiffitU *r&«#52ftiit^£ 

f^isbTc. ®. mm\z. MMm<Dm&vimz&?tz$.& 

U 5 0^ f&!Simm%T> 1 0mA/cm2 (DfeMffi® 

ST^Kij^-a-fc. mmiz\z, 6. sv, b^4so 
c d/m2 (Dm&vftmmmzntz. &&<D*&m3. 

5 4 0f$P<STa&o7c. 

[0 0 9 0] O£ffl0S2~7) J^ffl««J1^43ViT, IE?L 



10 



20 



0iJ3) . ^J^fb^tl#^E-4^b^ O£ffl0<l4) , 

[oo9i] ut®m i ~ 2 ) fomm i k*3v>t, ietl 

&AfSj£JiCD^J&t-®bT, «SJ^t^#^A- l<D<t 
^Srffiffl-f-SttfrOU, 4, 4' -fX (N-7x- 
JP-N- (3" -^^7xr;W 757) fc'XxXJW 

(JtK^JD > 9, 9-^*3^-2, 7 -t*X (N, 
N-y7x-^7i7) x;^l/> (tfc^M 2 ) Srffiffl 

tZo 2*>\Z*<D&&Zj®'<. ig*^^l^f'*bfe. 
[0 0 9 2] 
[SI] 

mm 





toSB#tt(5ot:) 






»S WE 


(5 0*0 




(cd/m«) (V) 


(hr) 




4 8 0 6.6 


5 2 0 




4 7 0 6.5 


5 4 0 




4 6 0 6.4 


5 2 0 




4 5 0 6.4 


5 3 0 




4 5 0 6.8 


5 4 0 




4 8 0 6.7 


5 2 0 


lttS*U 


3 0 0 6.6 


5 




4 5 0 6.5 


10 0 



[0 0 9 3] 

i&-tz>z\ttf»im\ztz-DTz. ®\z. mmnnm^tm^m 



(51) Int. CI. 7 

C 0 7 D 213/74 
265/38 



F I 

C 0 7D 213/74 
265/38 



4 C 2 0 4 
4H0 0 6 
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279/22 
333/36 
G 0 3 G 5/06 



3 14 



279/22 
333/36 
G 0 3 G 5/06 



3 1 4B 



F?-A(##) 2H068 AA20 AA21 BA14 BA64 
4C023 GA01 
4C036 AA14 AA17 

4C055 AA01 BA01 BA02 BA08 BA52 
BB10 CA01 CA02 CA52 CB10 



DA01 DA52 DB04 DB10 

4C056 AA02 AB01 AC03 AD05 AE03 

EA01 EB01 EC12 ED01 

4C204 BB05 CB25 DB01 EB01 FB16 

GB01 

4H006 AA01 AB92 BJ50 BP30 BP60 
BU48 



